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(54) An led anti-collision light having a xenon anti-collision light power supply

(57)  Methods and systems for easily integrating a
light-emitting diode (LED) light assembly (24) with an ex-
isting xenon power supply (22). An exemplary system
includes a xenon power supply that includes an energy
storage device (26) and a device (28) that commands
the energy storage device to discharge the stored energy
and transmit a trigger signal after a predefined amount
of time since at least one of a previous discharge or a

beginning of initial charge of the energy storage device.
The LED light assembly includes one or more LEDs (32)
and a current regulator (30) that receives the discharge
fromthe storage device and regulates currenttothe LEDs
based on LED requirements. The LED light assembly
also includes a processing device (82, 84) that receives
the trigger signal, resets and begins a timer upon recep-
tion of the trigger signal and deactivates the current reg-
ulator when the timer has reached predefined threshold.
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Description
PRIORITY CLAIM

[0001] This application claims the benefit of U.S. Pro-
visional Application Serial No. 61/416,180 filed Novem-
ber 22, 2010, the contents of which are hereby incorpo-
rated by reference.

BACKGROUND OF THE INVENTION

[0002] FIGURE 1illustrates ablock diagram of axenon
anti-collision lighting system formed in accordance with
an embodiment of the prior art. A power supply regulates
energy in an energy storage capacitor bank. A trigger
pulse causes capacitor energy to be discharged through
the xenon lamp. There does not exist a control of flash
duration of the xenon light.

[0003] Xenon, like other light solutions, have high en-
ergy usage and limited life span as compared to light-
emitting diode (LED) systems. However, replacing a xe-
non system with an LED anti-collision lighting system
(e.g. FIGURE 2) would require significant maintenance
time (i.e. aircraft downtime) in order to swap out the xenon
power supply forthe LED power supply and would require
significant cost and time for development of a new LED
power supply.

SUMMARY OF THE INVENTION

[0004] The present invention provides methods and
systems for easily integrating a light-emitting diode (LED)
light assembly with an existing xenon power supply. An
exemplary system includes a xenon power supply that
includes an energy storage device and a device that
transmits a trigger signal after a predefined amount of
time since at least one of a previous discharge or a be-
ginning of initial charge of the energy storage device. The
LED light assembly includes one or more LEDs and a
current regulator that receives the energy from the stor-
age device and regulates current to the LEDs based on
LED requirements. The LED light assembly also includes
a processing device that receives the trigger signal, re-
sets and begins a timer upon reception of the trigger sig-
nal and deactivates the current regulator when the timer
has reached a predefined threshold to control the LED
flash duration.

[0005] By using the present invention, the life span of
an existing xenon power supply and capacitor bank can
be greatly extended potentially eliminating the scheduled
costly capacitor bank replacement.

[0006] Inone aspectoftheinvention, instead of a timer
atthe LED light assembly a voltage monitor monitors the
received voltage from the storage device and causes de-
activation of the current regulator when the monitored
voltage reaches a predefined threshold value.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0007] Preferred and alternative embodiments of the
present invention are described in detail below with ref-
erence to the following drawings:

[0008] FIGURES 1 and 2 show prior art anti-collision
lighting systems;

[0009] FIGURE 3 is a block diagram of an exemplary
system formed in accordance with an embodiment of the
present invention;

[0010] FIGURE 4 is a flow diagram of an exemplary
process performed by the system shown in FIGURE 3;
[0011] FIGURE 5 is a timing diagram for the system
shown in FIGURE 3;

[0012] FIGURE 6ablock diagram of an exemplary sys-
tem formed in accordance with an alternate embodiment
of the present invention;

[0013] FIGURE 7 is an alternate flash duration control
device; and
[0014] FIGURE 8 is a flow diagram of an exemplary

process performed by the system shown in FIGURE 6.
DETAILED DESCRIPTION OF THE INVENTION

[0015] The presentinvention allows use of existing xe-
non tube-based strobe (e.g. anti-collision) light system
power supply that supplies power to a light-emitting diode
(LED) light assembly. The LED light assembly includes
circuit components for converting capacitive discharge
energy produced by the existing xenon system power
supply into appropriate voltage, current, and time param-
eters for properly powering the LED light assembly.
[0016] FIGURE 3 shows an exemplary LED anti-colli-
sion light system 20 having a xenon anti-collision light
power supply 22 and an LED light assembly 24. An ex-
ample xenon anti-collision light power supply 22 is pro-
duced by Honeywell, Inc. The power supply 22 includes
a voltage multiplier 25, an energy storage capacitor bank
26, and a flash rate control and trigger device 28. The
power supply flash rate control and trigger device 28 sig-
nals for the start of a flash of the LEDs and controls flash
rate.

[0017] The LED light assembly 24 includes a current
regulator 30, one or more LEDs 32, and a flash duration
control device 34. The flash duration control device 34
may be a processing device that executes flash duration
control logic stored in a memory device. The current reg-
ulator 30 is connected to the anode and cathode of the
capacitor bank 26, the one or more LEDs 32, and the
flash duration control device 34. The flash duration con-
trol device 34 receives a trigger signal from the flash rate
control and trigger device 28. Current and flash duration
of LEDs 32 are controlled by the current regulator 30 and
the flash duration control device 34 from power received
from the capacitor bank 26 and the trigger signal received
from the power supply flash rate control and trigger de-
vice 28.

[0018] Inanotherembodiment, the LED lightassembly
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24 provides a trigger return from the flash duration control
device 34 to the flash rate control and trigger device 28.
The trigger return is used between the xenon light power
supply and the LED light assembly 24 to provide greater
signal integrity.

[0019] FIGURE 4 illustrates a flowchart of an exem-
plary process 50 performed by the system 20 shown in
FIGURE 3. First, at start symbol 54, power from the ve-
hicle (e.g. aircraft, ground vehicle, submergible vessel,
or surface vessel) is applied to the light system 20. At a
block 56, the voltage multiplier 25 charges the capacitor
bank 26. Simultaneously, at a block 60, the power supply
flash rate control and trigger device 28 resets and starts
atimer internal to the flash rate control and trigger device
28. Then, at a decision block 62, the power supply flash
rate control and trigger device 28 determines when the
timer has reached a predefined flash threshold time. If
the timer has reached the predefined flash threshold
time, then, at a block 64, the power supply flash rate
control and trigger device 28 sends a trigger pulse to the
light assembly 24. At a block 68, the flash duration control
device 34 receives the trigger then enables the current
regulator 30, thus causing the capacitor bank 26 to dis-
charge, and starts a timer in the flash duration control
device 34. At a block 70, the enabled current regulator
30 controls current through the LEDs 32. Then, at a de-
cision block 72, the flash duration control device 34 de-
termines if its internal timer has reached a predefined
threshold. If the flash control logic timer has reached the
predefined threshold, then at block 74 the flash duration
control device 34 disables the current regulator 30. Be-
fore the timer of the flash duration control device 34
reaches the predefined threshold, the current regulator
30 controls current outputted by the discharging capac-
itor bank 26. The process 50 repeats for continued op-
eration of the LED anti-collision light system 20.

[0020] FIGURE 5 is a timing diagram for the system
20 shownin FIGURE 3. The PS trigger is the trigger signal
from the power supply 22. The LED current active signal
indicates when the current regulator 30 is enabled.
[0021] FIGURE 6 shows an exemplary LED anti-colli-
sion light system 20-1 having a xenon anti-collision light
power supply 22 and an LED light assembly 24-1. The
xenon anti-collision light power supply 22 is the same as
that in the system 20 of FIGURE 3.

[0022] The LED light assembly 24-1 includes a current
regulator 30, one or more LEDs 32, and a flash duration
control device 34-1. The flash duration control device
34-1 may be a processing device that executes flash con-
trollogic stored ina memory device. The current regulator
30is connected to the anode and cathode of the capacitor
bank 26, the one or more LEDs 32, and the flash duration
control device 34-1. The flash duration control device
34-1 receives a trigger signal from the flash rate control
and trigger device 28 and signals from the anode and
cathode of the capacitor bank 26. Current and flash du-
ration of LEDs 32 are controlled by the current regulator
30 and the flash duration control device 34-1 from power

10

15

20

25

30

35

40

45

50

55

received from the capacitor bank 26 and the trigger signal
received from the power supply flash rate control and
trigger device 28.

[0023] FIGURE 7 shows exemplary details of the flash
duration control device 34-1, which includes a voltage
level detector 80, a voltage scaling component 82 and a
control device 84. The voltage level detector 80 is cou-
pled to the anode and cathode of the capacitor bank 26.
The voltage level detector 80 detects the voltage level
between the anode and cathode and sends the detected
voltage level information to the control device 84. The
voltage scaling component 82 receives the trigger signal
from the power supply 22. The voltage scaling compo-
nent 82 adjusts the trigger signal received from the power
supply 22 to be within the common mode range of the
control device 84. The control device 84 generates and
sends an enable signal to the current regulator 30 when
the trigger signal is received from the voltage scaling
component 82. The control device 84 generates and
sends a disable signal to the current regulator 30 when
the detected voltage level information from the voltage
level detector 80 falls below a predefined threshold.
[0024] FIGURE 8 illustrates a flowchart of an exem-
plary process 150 performed by the system 20-1 shown
in FIGURE 6. First, at start symbol 154, power from the
vehicle (e.g. aircraft, ground vehicle, submergible vessel,
or surface vessel) is applied to the light system 20-1. At
a block 156, the voltage multiplier 25 charges the capac-
itor bank 26. Simultaneously, at a block 160, the power
supply flash rate control and trigger device 28 resets and
starts a timer internal to the flash rate control and trigger
device 28. Then, at a decision block 162, the power sup-
ply flash rate control and trigger device 28 determines
when the timer has reached a predefined flash threshold
time. If the timer has reached the predefined flash thresh-
old time, then, at a block 164, the power supply flash rate
control and trigger device 28 sends a trigger pulse to the
light assembly 24. At a block 168, the flash duration con-
trol device 34-1 receives the trigger then enables the cur-
rent regulator 30, thus causing the capacitor bank 26 to
discharge. A voltage monitor in the flash duration control
device 34-1 is enabled when the trigger is received. At a
block 170, the enabled current regulator 30 controls cur-
rent through the LEDs 32. Then, at a decision block 172,
the flash duration control device 34-1 determines if the
voltage monitor has reached a predefined threshold volt-
age. If the voltage monitor has reached the predefined
threshold voltage, then at a block 174 the flash duration
control device 34-1 disables the current regulator 30. Be-
fore the voltage monitor reaches the predefined thresh-
old, the current regulator 30 controls current outputted
by the discharging capacitor bank 26. The process 150
repeats for continued operation of the LED anti-collision
light system 20.

[0025] The flash duration control devices may include
micro-controller, Programmable Logic Device (PLD), dis-
crete logic or analog circuitry.



5 EP 2 456 041 A2 6

Claims

1.

A method comprising:

storing electrical energy in a capacitor bank (26)
of a xenon light power supply (22);

starting a first timer when the capacitor bank be-
gins storing electrical energy;

discharging the capacitor bank and transmitting
a trigger signal to a light-emitting diode (LED)
assembly when the firsttimer has reached a pre-
defined threshold;

at the LED light assembly (24),

receiving the discharge from the capacitor bank;
regulating currentto one or more LEDs (32) from
the received discharge;

performing at least one of beginning a second
timer after receiving the trigger signal or ena-
bling a monitor that monitors voltage of the re-
ceived discharge; and

when at least one of the second timer has
reached a second predefined threshold or the
monitored voltage has reached a predefined
voltage value, disabling current to the one or
more LEDs.

The method of Claim 1, further comprising providing
greater signal integrity by using a trigger return from
the LED light assembly to the xenon light power sup-

ply.

The method of Claim 1, wherein the xenon light pow-
er supply is an anti-collision light power supply.

A system comprising:
a xenon power supply (22) comprising:

an electrical energy device (26); and
adevice (28) configured to transmit a trigger
signal after a predefined amount of time
since at least one of previous discharge or
beginning of initial charge of the electrical
energy device; and

a light-emitting diode (LED) light assembly (24)
comprising:

one or more LEDs (32);

a current regulator (30) configured to re-
ceive the energy from the electrical energy
device and regulate current to the LEDs
based on LED requirements;

at least one of a timer or a voltage monitor
(34), the voltage monitor configured to mon-
itor voltage of the received energy; and

a processing device (34) configured to:
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receive the trigger signal;

perform at least one of reset and start
the timer or activate the voltage monitor
for monitoring voltage of the received
energy from the electrical energy de-
vice upon reception of the trigger sig-
nal; and

deactivate the current regulator when
at least one of the timer has reached
predefined threshold or the monitored
voltage has reached a predefined volt-
age threshold.

The system of Claim 4, wherein the xenon light power
supply is an anti-collision light power supply.

The system of Claim 5, wherein the systemis located
on an aircraft.

The system of Claim 4, wherein the processing de-
vice is further configured to provide greater signal
integrity by sending a trigger return to the xenon light
power supply.

A system comprising:
a xenon power supply (22) comprising:

a power supply;

an energy storage device (26); and
adevice (28) configured to transmit a trigger
signal after a predefined amount of time
since at least one of previous discharge or
beginning of initial charge of the energy stor-
age device; and

a light-emitting diode (LED) light assembly (24)
comprising:

one or more LEDs (32);

a current regulator (30) configured to re-
ceive the energy from at least one of the
power supply or the energy storage device
and regulate current to the LEDs based on
LED requirements;

at least one of a timer or a voltage monitor
(34), the voltage monitor configured to mon-
itor voltage of the received energy; and

a processing device (34, 82, 84) configured
to:

receive the trigger signal;

perform at least one of reset and start
the timer or activate the voltage monitor
for monitoring voltage of the received
energy from the electrical energy de-
vice upon reception of the trigger sig-
nal; and
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deactivate the current regulator when
at least one of the timer has reached
predefined threshold or the monitored
voltage has reached a predefined volt-
age threshold.

The system of Claim 8, wherein the xenon light power
supply is an anti-collision light power supply, wherein
the system is located on an aircraft.

The system of Claim 8, wherein the processing de-
vice is further configured to provide greater signal
integrity by sending a trigger return to the xenon light
power supply.
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